Consorzio RFX in Padova is currently using a comprehensive set of numerical and analytical codes, for the physics and engineering design of the SPIDER (Source for Production of Ion of Deuterium Extracted from RF plasma) and MITICA (Megavolt ITER Injector Concept Advancement) experiments, planned to be built at Consorzio RFX in the framework of the activities aimed at developing and optimizing the Heating and Current Drive Neutral Beam Injectors for ITER.
Some of these codes are commercial codes, while some others were developed ad hoc. The codes are used to simulate the electrical fields (SLACCAD, BYPO, OPERA), the magnetic fields (OPERA, ANSYS, COMSOL, PERMAG), the beam aiming (OPERA, IRES), the pressure inside the accelerator (CONDUCT, STRIP), the stripping reactions and transmitted/dumped power (EAMCC), the operating temperature, stress and deformations (ALIGN, ANSYS) and the heat loads on the electron dump (EDAC, BACKSCAT).
An integrated approach, taking into consideration at the same time physics and engineering aspects, is adopted all along the design process, from the initial brainstorming to the design optimization phase. Particular care is taken in investigating the many interactions between physics and engineering aspects of the experiment. This paper presents a set of studies on different possible geometries for the MITICA accelerator. The starting points are the accelerator geometry proposed in the ITER document DDD 5.3, the adaptation of the extractor for the Radio Frequency source (as suggested by the IPP experience and already implemented in the SPIDER experiment) and the recent analyses carried out by JAEA and CEA, as well as the electrostatic and magnetic configuration adopted for SPIDER. The advantages and drawbacks of the different design solutions are discussed, taking into account both physics and engineering aspects.
